Inhibition of cytochrome P450 reductase by the diphenyliodonium cation. Kinetic analysis and covalent modifications.
Diphenyliodonium has been shown to be an irreversible, time-dependent inhibitor of NADPH cytochrome P450 oxidoreductase (EC 1.6.2.4) with the Ki for diphenyliodonium chloride being 2.8 mM. Kinetic studies have indicated that diphenyliodonium interacts with the reduced enzyme and NADPH is essential for inactivation to take place. Cytochrome c acts as a competitive substrate. The use of radiolabeled diphenyliodonium has enabled two sites of covalent modification to be identified. Isolation of radiolabeled cofactor followed by mass spectrometry has shown that a phenyl group is added to FMN while the FMN is effectively trapped in the reduced state. Trypsin digestion of S-carboxymethylated P450 reductase after inhibition with radiolabeled inhibitor shows covalent modification of the protein. Purification of a single radiolabelled peptide followed by automated Edman degradation has enabled identification of the second site of covalent attachment as Trp 419.